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(57) A colour enhancing agent comprising water, urea and a quaternary ammonium compound of the 
Formula (1) : 
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R 2 -N + -R 4 , X 
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wherein : 

R 1 , R 2 and R 3 are each independently selected from H and C^^- optionally substituted alkyl or 
alkylene ; 

R 4 is C^o-optionally substituted alkyl or alkylene ; and 
X" is an anion, 

provided that the total number of carbon atoms in the compound of Formula (1) is more than 30. 

The colour enhancing agent can be used in pre-treatment compositions for textile materials prior to 
ink jet printing with a reactive dye and improves colour yields. 
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This specification describes an invention relating to an ink jet printing (UP) process for the coloration of 
textile materials with reactive dyes, to a pre-treatment composition suitable for use in the process and to a 
colour enhancing agent suitable for incorporation to the pre-treatment composite The p = compo- 
sition are particularly suitable for the pre-production of small authent.c pr.nts on textile matena for the as- 

s sessment of pattern, colour and print quality before embarking on the preparation of engraved rollers or pat- 
terned screens for use in the production of commercial quantities of printed textile material. 

!t is known that textiles may be printed with a dye by UP. Various pre-treatments have been proposed whK* 
purport to improve the quality of resultant print. For example, Seiren in Japanese patent apphcat.on no. 63- 
?971 76 proposed pre-treating a textile using a non-dyeing compound such as gum arab.c or shellac gum and 

10 a low temperature plasma treatment Although known pre-treatments are useful there is a continuing need for 
?m™oved and/or simplified pre-treatments specifically adapted for the ink jet printing of textiles w.th reactive 

dy6S We have now found that colour yield of a textile printed by UP using a reactive dye may be enhanced by 
pre-treating the textile with a composition containing a colour enhancing agent which composes urea and a 
is auaternary ammonium compound. 

According to the present invention there is provided a colour enhancing agent comprising a water, urea 
and a quaternary ammonium compound. 

The preferred quaternary ammonium compound is of the Formula (1): 



20 



R 1 



R 2 -N + -R 4 ,X" (1) 



25 



R 3 



R\PP and R 3 are each independently selected from H and (^-optionally substituted alkyl or alkylene; 

30 R 4 is C,_ 20 -optionally substituted alkyl or alkylene; and 

X" is an anion, on 
provided that the total number of carbon atoms in the compound of Formula (1) is more than 30. 
The term "alkylene" means an alkyl chain containing one or more than one -CH-CH- unit 
It is preferred that Ri and R 2 are each independently selected from C, ^ alkyl or alkylene, more preferably 

35 C,_4-alkyl, especially methyl. 

R3 and R 4 are preferably each independently C^ 20 -alkyl or alkylene, especially C 16 _ 20 -alkyl or alkylene, es- 
pecially C 18 -alkyl. When any of the groups R\ R 2 , R 3 or R 4 is alkyl or alkylene it may be branched, and ,s pre- 
ferably straiqht chain (ie, without branches) alkyl or alkylene. 

As examples of alky, groups represented by R\ R 2 , R 3 and R 4 there may be mentioned groups of formula 
40 -(CH?)„CH 3 wherein n has a value of from 0 to 19. 

It is preferred that R* and R 4 are each independently of formula -<CH 2 ) n CH 3 where.n n .s from 9 to 19, es- 

^^T^S^L - one another. In one embodiment R. R3 and R 4 are identical to one 

45 ^A^ecinc examples of quaternary ammonium compounds of Formula (1) there may be mentioned dis- 

tearyl dimethyl ammonium salts. 

The nature of the anion represented by X~ is not believed to be cnt,cal. As examples of a suitable an.on 
there may be mentioned V 2 (S0 4 H. halo" and especially CI". „ pS>dlw « te 

The preferred compounds of Formula (1) contain from 30 to 50. more preferably 32 to 48 especally 36 to 

50 

40 carbon atoms. . , „ 

The colour enhancing agent preferably contains sufficient water to ensure complete solut.on of all com- 

Typfc^y the colour enhancing agent contains at least 50%, preferably at least 60%, especially from 60% to 
80% water. In this specification all percentages are by weight. 

The colour enhancing agent preferably contains from 5 to 50%, more preferably 10% to 40%, especally 
10% to 30%, more especially around 25% of urea. 

The amount of quaternary ammonium compound in the colour enhancing agent ,s preferably present .n 
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the range 1% to 20%, more preferably 1% to 5%, especially around 3%. 

The colour enhancing agent may also contain an agent which enhances the solubility of the quaternary 
ammonium compound in water, for example a water miscible organic solvent, especially a lower alcohol such 
as propan-2-oL The amount of solubility enhancing agent depends on the solubility and relative amount of qua- 
. 5 ternary ammonium compound to water. However, it is preferred for reasons of economy that the composition 
contains less than 10%, more preferably less than 2.5%, especially from 0.1 to 2.5% of the solubility enhancing 
agent. 

We have also found that "the feel", that is to say the handle of the printed, steamed and washed textile 
pre-treated according to the invention and printed with a reactive dye using UP is improved by adding castor 
10 oil + 2.5 or 4.0 ethylene oxide adduct to the colour enhancing agent, preferably in quantity of from 1 to 10%, 
especially from 1 to 5%. 

Castor oil + 2.5 ethylene oxide adduct comprises 97.5% castor oil and 2.5% castor oil ethylene oxide ad- 
duct. Castor oil +4.0 ethylene oxide adduct comprises 96% castor oil and 4% castor oil ethylene oxide adduct. 

In addition to the aforementioned components the colour enhancing agent may also contain from 0.001 
15 to 0.5% of sodium lauryl sulphate, from 0.00005 to 0.0005% of formaldehyde, from 0.1 to 0.5% of Tallow amine 
+ ethylene oxide adduct and from 0.01 to 0.1% of an organic acid, such as acetic acid. 

Tallow amine + 15 ethylene oxide adduct comrpises 85% Commercial Tallowamine and 15% Tallowamine 
ethylene oxide adduct. 

Accordingly a preferred colour enhancing agent for use in the invention comprises the following compo- 
20 nents, wherein all percentages are by weight of total colour enhancing agent: 





Urea 


from 1 0 


to 30%; 




Quaternary ammonium compound 


from 1 


to 20%; 


25 


Solubility enhancing agent 


from 0.1 


to 2.5%; 




Sodium lauryl sulphate 


from 0.001 


to 0.5%; 




Tallow amine + 15 ethylene oxide 


from 0.01 


to 0.5%; 


30 


Castor oil + 2.5 or 4.0 ethylene oxide 


from 1 


to 5%; and 




Water 


from 60 


to 80%. 



The more preferable ranges of each of the above components are as hereinbefore defined. 
The preferred colour enhancing agent preferably also contains formaldehyde and acetic acid as described 
35 above. 

The colour enhancing agent may be mixed with a base, a thickening agent and optionally a hydrotropic 
agent to give a pre-treatment composition suitable for application to textiles prior to ink jet printing thereof with 
an ink containing a reactive dye. 

For effective colour enhancement it is preferred that the pre-treatment composition contains from 5% to 
40 50%, more preferably from 10% to 30%, and especially about 20% by weight of colour enhancing agent. 

The amount of base may be varied within wide limits provided sufficient base is retained on the textile 
material after pre-treatment to promote the formation of a covalent bond between the reactive dye and the 
pretreated textile material. The base is preferably an alkali metal hydroxide, carbonate, bicarbonate or a mixture 
thereof. It is convenient to use a concentration of from 1% to 5% by weight based on the total weight of the 
45 composition. A particularly preferred base is an alkali metal bicarbonate, especially sodium bicarbonate. 

The pre-treatment composition may contain a thickening agent suitable for use in the preparation of print 
pastes for the conventional printing of cellulose reactive dyes. 

Suitable thickening agents include alginates, especially sodium alginate, xantham gums, monogalactam thick- 
eners and cellulosic thickeners. The amount of the thickening agent can vary within wide limits depending on 
50 the relationship between concentration and viscosity. However, sufficient agent is preferred to give a viscosity 
from 10 to 1000 mPa.s, preferably from 10 to 100 mPa.s, (measured on a Brookfield RVF Viscometer). For an 
alginate thickener this range can be provided by using from 10% to 20% by weight based on the total weight 
of the pre-treatment composition. It is preferred that the pre-treatment composition and colour enhancing 
agent do not contain a dye. 

55 According to a second aspect of the invention there is provided a process for the coloration of a textile 

comprising the steps of: 

(i) applying to the textile a pre-treatment composition as hereinbefore defined; and 

3 
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to 



15 



20 



25 



(ii) ink jet printing the product from step (i) with an ink containing a reactive dye. 

The processes of the present invention may be performed on a wide range of textrtes such as nature I poly- 
amides and celiulosic materials. The particularly preferred textiles are cotton, viscose, wool. hnen. silk and 

ble The h ink e used in the second aspect of the invention comprises a solution in water of a reactive dye and 

^Jttl^^^-^ a C.-alcoho, or C^-diol. for examp.e ethylene g.yco,. 

a humectant comprising a polyol having not more than one primary hydroxy group, prov.ded that the compo- 
sitircontains not more" than 10% by weight with respect to the humectant of one or more compounds from 
^ group (a) po.yols having two or more primary hydroxy groups and (b) alcohols havng a pnmary hydroxy 

9r °T he reactive dye may be any dye which has suff icient stability in water at or below pH 7 to be formulated 
as a commercial aqueous ink. Preferred reactive dyes comprise one or more chromophores and one or more 
ct.lulos™ active groups. Examples of chromophores are azo. anthraquinone, triphend,oxaz,ne, formazan and 
oht hScyanine chromophores. Examples of cellulose reactive groups are monohalotriaz.ne groups especially 
cnloro ofZroTr Line groups, vinylsulphone or su.phatoethy.su.phone groups and halopynm.dine groups. 
Suable ° eacrive dyes include all those listed in the Colour Index. Especially preferred dyes compnse one or 
more azc^ anthraquinone, triphendioxazine, formazan or phthalocyanine chromophore and one or more mono- 

Chl Th?dTe e used UP n the ink is preferably purif ied by removal of substantially all the inorganic by- 
products which are generally present in a commercial dye at the end of its synthesis. Such punf .cation ass,sts 
in the preparation of a low viscosity aqueous solution suitable for use in an ink jet printer. 

To'IS in the achievement oT heavy depths of shades the dye should preferably have a 
of at least 5% and more preferably from 5% to 25%, by weight. Solubility of the dye can be enhanced by con- 
It ng the sodium salt, in which form it is normally synthesised, either partially or whol.y, into the hth.um or 
ionium salt. Purif ication and ion exchange can conveniently be effected by use of membrane separation 
presses which permit the separation of unwanted inorganic materials and by-products direc t.y Trom an aqu- 
.o eous solution or dispersion of the dye followed by partial or complete exchange of the counte -,on. The ink 
preferably contains up to 20% by weight of dye and more preferably from 2% to 1 0%, especially from 3% to 

8% The ink may also contain a humectant, which may also function as a water miscible solvent, which prefer- 
ablv comprises a glycol or dihydroxyglycolether, or mixture thereof, in which one or both hydroxy groups are 
35 iZ^yWrlZ™**. s-h as propane-1,2-diol, butane-2,3-diol. butane- 1, 3-d io. and 3-(3-hydroxy-pro P - 

Where^rumectant has a primary hydroxy group this is preferably attached to a carbon atom adjacent to a 
carbon atom carrying a secondary or tertiary hydroxy group. The humectant may compnse up to a total ot 10/ o 
Z weight of a polyol especially a glycol or dihydroxyglycolether, having two or more pnmary , hydroxy groups, 
40 sucTS ethyleneg.ycol, propane-1 ,3-diol, butane- 1 ,4-diol, 2-(2-h y droxyethoxy)ethano. and 2-(2-[2-hydroxye- 
?hoxy]ethoxy)ethan y o. and/or an alcohol with a primary hydroxy group, such as ethano. n-propano, and n-bu- 
tanoi However, it preferably contains notmore than 5%. by weight, and is more preferably free from such com- 
pounds In the context of the humectant. the term -alcohol" means a compound having only one hydroxy group 
arched to an aliphatic carbon atom. The ink preferably contains from 5% to 25%, by weight, more especially 

45 from 10% to 20%, of humectant. 

If desired, the ink may be buffered to a pH from 5 to 8, especially to a pH from 6 to 7, w.th a buffer such 
as the sodium salt of metanilic acid or an alkali metal phosphate. 

The°nkTreferab.y also contains one or more preservatives to inhibit the growth of fungi, bacteria and/or 
algae because these can block the jet of the ink jet printing equipment. Where the ink jet pnnt.ng t^hnique 
so involves the charging and electrically controlled deflection of drops the solution preferably conte ms a cond uct- 
ng material such as an ionised saltto enhance the accumulation of charge on the drop Suitable sa s for this 
purpose are alkali metal salts of mineral acids. The remainder of the ink is preferably water, especially de-.on- 
ised water to avoid the introduction of impurities into the ink. , .. . 

According to a preferred aspect of the present invention there is provided a process for the co oration of 
55 a textile material, especially a celiulosic textile material, with a reactive dye which compnses the steps of: 

(a) contacting the textile material with a pre-treatment composition according to the invention to give a 
pre-treated textile rriaterial; 
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(b) removing water from the pretreated textile material to give a dry pre-treated textile material; 

(c) applying to the dry pre-treated textile material by ink jet printing and ink comprising an aqueous solution 
of a reactive dye; and 

(d) heating the dry printed textile material (i.e. the product step (c)) at a temperature from 100°C to 200°C 
for up to 10 minutes in order to fix the dye contained in the ink to the textile material. 

In Stage (a) of the present process the pre-treatment composition is preferably evenly applied to the textile 
material. Where a deeply penetrated print or a deep shade is required the pre-treatment composition is pre- 
ferably applied by a padding or similar process so that it is evenly distributed throughout the material. However, 
where only a superficial print is required the pre-treatment composition can be applied to the surface of the 
textile material by a printing procedure, such as screen or roller printing, ink jet printing or bar application. 

In stage (b) of the present process, water may be removed from the pre-treated textile material by any 
suitable drying procedure such as by exposure to hot air or direct heating, e.g. by infra-red radiation, or micro- 
wave radiation, preferably so that the temperature of the material does not exceed 100°C. 

The application of the ink to the dry pretreated textile material, stage (c) of the present process, may be 
effected by any ink jet printing technique, whether drop on demand (DOD) or continuous flow Where the ink 
jet printing technique involves the charging and electrically-controlled deflection of drops the composition pre- 
ferably also contains a conducting material such as an ionised salt to enhance and stabilise the charge applied 
to the drops. Suitable salts for this purpose are alkali metal salts of mineral acids. 

In stage (d) of the present process, the printed textile material is preferably submitted to a short heat treat- 
ment, preferably after removal of water by low-temperature drying, at a temperature from 100°C to 200°C by 
exposure to dry or steam heat for a period of up to 20 minutes in order to effect reaction between the dye and 
the fibre and thereby to fix the dye on the textile material. 

If a steam (wet) heat treatment is used, the printed material is preferably maintained at 100-105°C for from 5 
to 1 5 minutes whereas if a dry heat treatment is employed the printed material is preferably maintained at 140- 
160°C for from 2 to 8 minutes. 

After allowing the textile material to cool, unfixed dye and other ingredients of the pre-treatment and dye 
compositions may be removed from the textile material by a washing sequence, involving a series of hot and 
cold washes in water and aqueous detergent solutions before the textile material is dried. 

According to further aspects of the present invention there is provided a textile material, especially a cel- 
lulosic textile material, coloured by a process according to the present invention. 

The present invention is further illustrated with reference to the following examples in which all parts and 
percentages are by weight unless otherwise indicated. 

Example 1 

A first pre-treatment composition, hereinafter referred to as PTC1, was prepared by mixing 2.5 parts of 
sodium bicarbonate, 5 parts urea, 15 parts of a 10% aqueous solution of sodium alginate thickening agent 
(MANUTEX F from Kelco International Ltd) and 77.5 parts of water. 

A colour enhancing agent was prepared having the following composition: 
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Component 


Parts by weight 


Urea 


25 


nictearvt nimethvl Ammonium Chloride 


2.3 


isopropyl Alcohol 


0.8 


r-^^i^ on -4- 9 ^ Fthvlene Oxide 
Castor * Z.o cl i iy ici it- 


2.2 


^--i.-,. r\\\ a- a C\ Fthvlene Oxide 
Castor ▼ h.u en iyici io 


0.36 


SOQium Lauryi ouifjnaio 


0.010 


Methanol 


0.007 


Formaldehyde 


0.0001 


Tallow Amine + 15 Ethylene Oxide 


0.25 


Acetic Acid (80%) 


0.05 


Water 


69.0 


Total 


100 



this preparation is hereinafter referred to as ^"^"^^^ pTC2 was pre pared by mixing 20 parts 

ding bath and dried in hot air below 100°C ColorProofing BV Excelerator 4/1120 Con- 

following ingredients: 



Ink 1 CI. Reactive Yellow 85 
Ink 2 C.I. Reactive Red 31 
Ink 3 C.I. Reactive Blue 71 
Ink 4 C.I. Reactive Black 8 



(6 parts), Diethylene Glycol, (15 parts), water (79 parts) 
(6 parts), Diethylene Glycol, (15 parts), water (79 parts) 
(6 parts), Diethylene Glycol, (15 parts), water (79 parts) 
(6 parts), Diethvlene Glycol, (15 parts), water (79 parts) 



50 



rinse, followed by a final drying treatment. assessed bv reflectance spectrophotometry 

tt^JSZ£Z22ZZ£?Z& ™* — 12 <«« — 5931 " a Krmad 

the 'Integ' value. 

This is calculated by the following equation: 

700 _ 

Integ = I Ix. Fx. ( xx+ yx + zx) 

400 



where ,n. [i-(R ? -Ro)F [WRs_^Ro)P 

F * " ~~2(R, - Ro) ~ 2 ^ R s - *o) 
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R ? reflectance of the print at wavelength X 

R s reflectance of the undyed substrate at the same wavelength 

Ro constant 

l x is the spectral energy of illuminant D65 
x, y, z are the 10° standard observer data 

The resultant colour yields for cotton pretreated with PTC1 or PTC2 were as follows: 



10 


I I 
| INK 


PRETREATMENT 
PTC1 


PRETREATMENT 
PTC2 




| Ink 1 


13.4 


17.5 




| Ink 2 


15.4 


18.5 


15 


| Ink 3 


4.8 


6.8 




I Ink 4 


| 24. 1 


32.6 



20 The colour yield in the case of PTC2 pre-treatment was in all cases greater than that for PTC1 pre-treat- 

ment In addition the brightness of the print and the definition of the inks printed in the case of pre-treatment 
PTC 2 was superior to that when pre-treatment PTC1 was used. The handle of the finished print on pre-treat- 
ment PTC2 was superior to PTC1 . 

Small scale patterns and colours produced in the present process were found to correlate well with those 

25 produced by conventional reactive dye printing and the high degree of correlation allows the printer to assess 
a design and colours on the appropriate substrate on a small scale before incurring the high cost of engraving 
production scale screens or rollers. 

Example 2 

30 

The method detailed in Example 1 was repeated except that in place of colour enhancing agent CE1 there 
was used colour enhancing agent having the following composition: 



Component 


Parts by weight 


Tetra Octyl Ammonium Bromide 


2.0 


Isopropyl alcohol 


0.7 


Water 


97.3 


Total 


100.0 



This colour enhancing agent is hereinafter referred to as CE2. 

A pre-treatment composition, hereinafter referred to as PTC3, was prepared in an identical manner to the 
second pre-treatment composition described in Example 1 except that in place of CE1 there was used 20 parts 
45 ofCE2. 

PTC3 was applied to a sheet of mercerised cotton fabric, the fabric was dried and printed in an identical 
manner to that described in Example 1 . 

The resulting colour yield of the four prints resulting from pre-treatment with PTC3, as judged by visual 
inspection, was in all cases greater than that for the control PTC1 . 

50 

Examples 3 to 10 

The method of Example 2 may be repeated except that in place of Tetra Octyl Ammonium Bromide there 
is used an equivalent amount of the ammonium compound listed below: 

55 
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CIA Ql 1 ipic 


Ammonium Compound 


3 


tridecy. aiiiiiiuniuiii oihuhw*' 


4 


-r^:*4rtrl*ar*\/l ammonium SUlDnQt© 


c 
O 


fotraHprvl ammonium chloride 


6 


tridecyl methyl ammonium chloride 


7 


Tridodecylmethyl ammonium chloride 


8 


distearyl diathyl ammonium chloride 


9 


distearyl dipropyl ammonium bromide 


10 


distearyl dimethyl ammonium sulphate 
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Claims 

20 



25 



(1): 

R 1 

R 2 -N + -R 4 ,X" (D 
R 3 
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35 



40 



45 



50 



' R< is cwoplionally eiibsittutpd alkyl or alkylene; and 

Z Z£. - -*» M in .da append * Par™,. «„ » «. M 30. 

A.*,.*— ,„.a, accept to Ciaim 1 aompdaina *_ «»— r. «* «*- - « 
to 20% of the quaternary ammonium compound. 

1% to 5% of the quaternary ammonium compound. 

A colour enhancing agent accordin i to J nyoneo^^ 



Urea 

Quaternary ammonium compound 
Solubility enhancing agent 
Sodium lauryl sulphate 
Tallow amine + 15 ethylene oxide 
Castor oil + 2.5 or 4.0 ethylene oxide 
Water 



from 10 
from 1 
from 0.1 
from 0.001 
from 0.01 
from 1 
from 60 



to 30%; 
to 20%; 
to 2.5%; 
to 0.5%; 

to 0.5%; 

to 5%; and 

to 80%. 



55 5. A pre-tr eatment composition comprising a co.our enhancing agent according to any one of Cairns 1 , 2 or 



3, a base, and a thickening agent 
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6. A pre-treatment composition according to Claim 5 comprising 5% to 50% of the colour enhancing agent, 
1 % to 5% alkali metal hydroxide, carbonate, bicarbonate or a mixture thereof, 10% to 20% alginate thick- 
ener and the balance water. 

7. A pre-treatment composition according to Claim 5 which does not contain a dye. 

8. A process for the coloration of a textile comprising the steps of; 

(i) applying to the textile a pre-treatment composition according to Claim 5; and 

(ii) ink jet printing the product from step (i) with an ink containing a reactive dye. 

9. A process according to Claim 8 for the coloration of a cellulosic textile material comprising the steps of: 

(a) contacting the textile material with a pre-treatment composition according to Claim 5 to give a pre- 
treated textile material; 

(b) removing water from the pretreated textile material to give a dry pre-treated textile material; 

(c) applying to the dry pre-treated textile material by ink jet printing and ink comprising an aqueous sol- 
ution of a reactive dye; and 

(d) heating the dry printed textile material at a temperature from 100°C to 200°C for up to 10 minutes 
in order to fix the dye contained in the ink to the textile material. 

10. A textile material coloured by a process according to Claim 8 or 9. 
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